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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from  the  Office 
of  the  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a 
Phase  I  investigation  is  to  expeditiously  identify  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigations,  testing  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation ;  however,  the  investigation 
is  intended  to  identify  the  need  for  more  detailed  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection  team. 
In  cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection, 
such  action,  while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected,  and  only  through  continued  care  and  maintenance 
can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  spillway  design  flood  is  based  on  the  estimated  • Probable 
Maximum  Flood •  for  the  region  (greatest  reasonably  possible  storm  runoff), 
or  fractions  thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of 
the  dam,  its  general  condition  and  the  downstream  deunage  potential. 
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Name  of  Dam: 

County  Located: 
State  Located: 
Stream: 

Coordinates: 

Date  of  Inspection: 


Oxford  Valley  Mall  Dam 
Bucks  County 
Pennsylvania 
Queen  Anne  Creek 
Latitude  40°  11.0' 
Longitude  74°  52.5' 
October  25,  1979 


Oxford  Valley  Mall  Dam  is  owned  by  Bucks  Associates 
and  maintained  by  Oxford  Valley  Mall  employees,  the  dam  and 
reservoir  are  used  to  control  storm  water  runoff  from  the 
adjacent  Oxford  Valley  Mall.  The  dam  was  designed  and 
constructed  as  part  of  the  overall  mall  development  and  was 
completed  in  May  1973. 

The  dam  and  its  appurtenant  facilities  are  consid¬ 
ered  to  be  in  good  condition*  with  the  reservations  noted 
below.  The  dam  is  classified  as  a  "Small"  size  structure  with 
a  "High"  hazard  classification,  consistent  with  its  potential 
in  the  event  of  failure  for  extensive  property  damage  and  loss 
of  life  in  the  downstream  shopping  area,  Lincoln  Plaza. 

Calculations  indicate  that  the  existing  spillway 
system  discharges  about  46  percent  of  the  Probable  Maximum 
Flood  (PMF),  less  than  one-half  the  PMF,  without  overtopping. 
It  is  assessed  that  the  embankment  would  probably  withstand 
overtopping  for  a  limited  period.  Therefore,  the  spillway 
system  of  this  structure  is  considered  to  be  "Inadequate"  but 
not  "Seriously  Inadequate". 

The  visual  inspection  and  review  of  available 
documentation  indicates  that  the  dam,  foundation  and  its 
appurtenant  structures  are  in  generally  good  condition. 
Although  some  erosion  and  foot  traffic  damage  has  occurred  to 
the  embankment,  the  items  of  major  concern  are  the  new 
construction  at  the  left  abutment,  with  the  apparent  lowering 
of  the  top  of  the  dam,  and  the  recent  planting  of  trees  on  the 
upstream  slope. 

In  order  to  maintain  the  overall  good  condition  of 
the  dam,  the  recommendations  following  should  be  implemented 
immediately. 

1.  A  detailed  survey  should  be  performed  at  the  site  of 
the  new  construction  to  insure  that  there  are  no  low 
spots  which  would  reduce  the  maximum  possible  level 
of  the  reservoir. 
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2.  The  recently  planted  trees  on  the  upstream  embank¬ 
ment  slope  should  be  removed  and  the  embankment 
returned  to  its  original  condition. 

The  following  recommendations  should  be  performed  as  soon  as 
practical. 


1.  The  crest  should  be  reseeded. 

2.  The  open  joints  of  the  transition  section  should  be 
sealed. 

3.  A  study  should  be  made  by  a  registered  professional 
engineer  experienced  in  the  design  of  dams  to 
determine  the  best  method  of  increasing  the  spillway 
capacity  to  meet  current  hydrologic/hydraulic  cri¬ 
teria. 

Because  of  the  location  of  the  dam  and  the  potential 
for  heavy  property  damage  and  possible  loss  of  life  in  the 
event  of  failure,  a  formal  procedure  of  observation  and 
warning  during  periods  of  high  precipitation  should  be 
developed  and  implemented.  This  procedure  should  include  a 
method  of  warning  downstream  residents  and  businesses  if  high 
flows  are  expected  and  provisions  for  evacuating  these  people 
in  the  event  of  an  emergency.  In  addition,  an  operation  and 
maintenance  procedure  should  be  developed  to  insure  that  all 
pertinent  items  are  carefully  inspected  on  a  regular  basis  and 
maintained  in  the  best  possible  condition. 


arv^F.  Beck  ■  P~ 
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Maryt'F.  Beck,  P.E.  Date 

Pennsylvania  Registration  27447E 
Wood ward -Clyde  Consultants 


H.  Frederick,  Jr.,  P.E 
0.and  Registration  7301 
Woodward-Clyde  Consultants 


APPROVED  BYs 


IHOMAS  A.  RHEN 


\S  A.  RHEN 
LTC,  Corps  of  Engineers 
Acting  District  Engineer 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
OXFORD  VALLEY  MALL  DAM 
NATIONAL  ID  NO.  PA  00801 
DER  NO.  9-171 

SECTION  1 

PROJECT  INFORMATION 


1. 1  General. 

a.  Author ity.  The  Dam  Inspection  Act,  Public  Law  92- 
367,  authorized  the  Secretary  of  the  Army,  through  the  Corps 
of  Engineers,  to  initiate  a  program  of  inspection  of  dams 
throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life  or 
property. 


1. 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Oxford  Valley  Mall  Dam  is  a 
homogeneous  earth  embankment  about  1,200  fe«t  long.  The 
height,  measured  from  the  top  of  the  embankment  to  the  toe  of 
the  impervious  fill,  is  about  27  feet.  However,  fill 
extending  from  the  embankment  to  U.S.  Route  1,  a  distance  of 
about  850  feet,  has  reduced  the  apparent  height  of  the 
embankment  to  about  13  feet.  No  internal  drains,  are 

incorporated  in  the  embankment.  The  design  upstream  and 
downstream  slopes  of  the  embankment  are  4H:lV  and  are 
protected  with  vegetation.  The  design  crest  width  is  20  feet 
at  the  142  contour,  the  embankment  being  constructed  to 
elevation  143  to  allow  for  settlement.  The  eight  acre 
reservoir  was  formed  by  excavation  to  elevation  115  .  at  the 
reservoir  drain  inlet.  Plan  and  section  views  are  shown  on 
Plates  2,  3  and  4,  Appendix  E. 

The  spillway  consists  of  an  octagonal  reinforced 
concrete  intake  tower,  851  feet  of  an  eight  foot  wide  by  eight 
foot  high  conduit  and  a  transition  section  at  the  outlet. 
There  are  six  anti-seep  collars  on  the  conduit  under  the 
impervious  fill.  Water  from  the  impounded  stream  normally 
flows  through  two  orifices  at  elevation  120.0.  During  large 
storm  events,  water  will  be  stored  up  to  the  top  of  the  tower, 
elevation  138.0,  and  flow  over  its  open  top.  The  pond  drain 
inlet  invert  elevation  is  115.0.  All  water  from  the  dam  flows 
through  the  discharge  conduit  and  through  a  12.5  foot  long 
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transition  section  before  entering  a  culvert  under  U.S.  Route 
1.  There  are  no  other  spillways  for  this  structure. 


b.  Location.  The  dam  is  located  on  Queen  Anne  Creek  in 
Middletown  Township,  Bucks  County,  Pennsylvania.  The  dam  site 
is  located  1.8  miles  northeast  of  the  intersection  of  U.S. 
Route  1  and  Interstate  95.  The  dam  site  and  reservoir  are 
located  on  USGS  Quadrangle  maps  entitled  "Langhorne,  Pennsyl¬ 
vania"  and  "Trenton  West,  Pennsylvania  -  New  Jersey",  at 
coordinates  N  40°  11.0'  W  74°  52.5'.  A  regional  location 
plan  of  Oxford  Valley  Mall  Dam  and  reservoir  is  included  as 
Plate  1,  Appendix  E. 

c.  Size  Classification.  The  dam  is  classified  as  a 
"Small"  size  dam  by  virtue  of  its  27  foot  height  and  308  acre- 
feet  total  storage  capacity. 

d.  Hazard  Classification.  A  "High"  hazard  classifica¬ 
tion  is  assigned  consistent  with  the  potential  to  cause 
property  damage  and  loss  of  life  in  a  shopping  center,  Lincoln 
Plaza,  immediately  downstream  of  the  dam.  The  main  shopping 
center,  Oxford  Valley  Mall,  is  located  west,  or  to  the  right, 
of  the  dam. 

e.  Ownership.  Oxford  Valley  Mall  Dam  is  owned  by  Bucks 
Associates.  All  correspondence  should  be  addressed  to  Mr. 
Tom  Schroeder,  Operations  Manager,  228  Oxford  Valley  Mall,  One 
Oxford  Valley,  Langhorne,  Pennsylvania  19047. 

f.  Purpose  of  Dam.  The  purpose  of  this  dam  is  to 
control  storm  water  runoff  from  the  adjacent  Oxford  Valley 
Mall. 


g.  Design  and  Construction  History.  In  January  1972, 
representatives  from  Meridian  Engineering,  Inc.;  Cope  Linder 
Walmsley,  Architects  &  Engineers;  and  Pickering,  Corts  & 
Summerson,  Inc.,  Consulting  Engineers,  met  with  representa¬ 
tives  of  the  Pennsylvania  Department  of  Environmental  Resour¬ 
ces  (DER)  to  discuss  the  requirements  for  a  retention  pond 
controlling  surface  runoff  from  the  proposed  mall.  By  April 
1972,  preliminary  calculations  and  plans  were  submitted  to 
DER.  In  July,  revised  plans  were  submitted  and  an  application 
made  for  a  permit.  Construction  was  well  underway  in  October 

1972,  with  approximately  75  percent  of  the  lake  excavated,  and 
the  conduit  and  tower  footer  and  slab  installed.  Construction 
continued  through  the  winter  with  slight  delays  because  of  the 
weather.  Design  elevation  of  the  dam  wa*  reached  on  April  20, 

1973,  with  topsoil  placement  being  completed  on  May  1,  1973. 
The  3luice  gate  was  installed  and  water  was  ponded  to  the 
design  elevation  of  120  by  May  14.  The  alignment  and 
settlement  monuments  shown  on  the  plans  were  not  installed  as 
of  January  27,  1975,  and  probably  have  not  been  installed  to 
date. 
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The  dam  was  constructed  as  part  of  the  larger  mall 
development  project.  Meridian  Engineering  was  the  project 
manager;  Pickering,  Corts  &  Summer son  designed  the  structure 
and  inspected  the  excavated  subgrade.  Meridian  Engineering 
also  inspected  the  subgrade  and  inspected  rebar  placement  in 
the  tower  and  conduit.  Ambric  Testing  Laboratories  performed 
concrete  strength  tests;  Site  Engineers  did  the  original  soils 
and  foundation  investigation,  and  provided  daily  inspection  of 
backfill  and  compaction  testing.  DER  representatives  also 
visited  the  site  during  construction. 

By  October  1979,  construction  was  well  underway  for 
a  new  project,  called  Sesame  Street,  located  on  the  left 
abutment  of  the  dam.  The  grading  plan,  enclosed  as  Plate  7, 
Appendix  E,  discloses  that  the  new  construction  encroaches 
slightly  on  the  reservoir  area.  The  plan  also  indicates  the 
upper  end  of  the  reservoir  was  not  constructed  exactly  as 
designed. 

h.  Normal  Operating  Procedures.  Under  normal  condi¬ 
tions,  the  pond  drain  gate  is  closed  and  water  flows  through 
the  orifices  into  the  intake  tower  and  then  through  the  eight 
foot  square  discharge  conduit.  Excess  storm  water  is  stored 
to  the  top  of  the  intake  tower,  elevation  138.0.  Discharge 
from  storms  with  a  return  period  greater  than  100  years  enters 
the  top  of  the  tower  and  discharges  through  the  conduit.  No 
minimum  flow  downstream  is  required  for  this  structure. 


1. 3  Pertinent  Data. 


A  summary  of  pertinent  data  for  Oxford  Valley  Mall 
Dam  is  presented  as  follows. 


a.  Drainage  Area  (square  miles)  0.97 


b.  Discharge  at  Dam  Site  (cfs) 

Maximum  Known  Flood  at  Dam 
Site  Unknown 

At  Top  of  Dam  (design)  1,611 

At  Top  of  Dam  (existing)  1,558 


c.  Elevation  (feet  above  MSL) 


Top  of  Dam 

Constructed  (design)  143.0 

Settled  (design)  142.0 

Measured  141.9 

Top  of  Riser  138.0 

Low  Stage  Intakes  120.0 

Pond  Drain  Inlet  115.0 


Outlet  of  Discharge  Transition  104.22 
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d.  Reservoir  (feet) 

Length  at  Normal  Pool  850 

Length  at  Top  of  Dam  1,800 

e.  Storage  (acre-feet) 

At  Low  Stage  34 

To  Top  of  Dam  (142  feet)  310 


f.  Reservoir  Surface  Area  (acres) 

Normal  Pool  7.7 

Top  of  Dam  (142)  16.9 
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h. 


Dam  Data 
Type 

Volume 

Length  ^  ^ 

Maximum  Height 
Top  Width 

Design  at  142  Contour 
Measured 
Side  Slopes 
Upstream 
Design 
Measured 
Downstream 
Design 
Measured 
Cutoff 

Grout  Curtain 

Spillway 

Type 


Reservoir  Drain 


Elevations  (feet) 

Weir 

Low  Stage  Inlets 
Pond  Drain 

Conduit  Outlet  Invert 
Energy  Dissipator 


Homogeneous  earth 
fill 


100,000 

cu  yds 

1,200 

feet 

27 

feet 

20 

feet 

12 

feet 

4H:1V 

4 . 7H: IV 

4H:1V 

3 . 2H: IV 

None 

None 

Open  top  drop  inlet 
tower?  851  ft  long, 
8  ft  x  8  ft  concrete 
conduit  &  transition 
outlet  section 
Sluice  gate  on  towe 
and  20  ft  long  30 
ductile  iron  pipe 

138.0 

120.0 

115.0 

104.22 

Hydraulic  jump  forms 
in  transition  sec¬ 
tion 


(1)  Measured  between  the  original  142  contour  on  each  abut¬ 
ment. 
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SECTION  2 
ENGINEERING  DATA 


2. 1  Design. 

a.  Data  Available.  A  summary  of  the  available  engi¬ 
neering  data  on  Oxford  Valley  Mall  Dam  is  attached  as  Appendix 
B.  Engineering  data  contained  in  Pennsylvania  Department  of 
Environmental  Resources  (DER)  files  and  available  for  review 
included  a  hydrology  study,  a  hydraulic  design  and  a  revised 
hydraulic  design,  soil  study,  plans  and  concrete  pipe  specifi¬ 
cations.  Calculations  and  plans  were  prepared  by  Pickering, 
Corts  &  Summerson,  Inc.  In  addition,  other  data  included  the 
"Report  Upon  the  Application"  of  Bucks  Associates,  dated 
October  4,  1972.  Other  documentation  included  miscellaneous 
letters,  correspondence,  photographs  and  progress  reports 
prepared  by  DER  and  Meridian  Engineers,  the  project  manager. 

b.  Design  Features.  The  principal  design  features  of 
Oxford  Valley  Mall  Dam  are  illustrated  on  the  plans  and 
profiles  enclosed  in  Appendix  E  as  Plates  2  through  6.  These 
plates  were  reproduced  from  drawings  supplied  by  the  Owner's 
representative.  Plate  7  is  a  portion  of  a  drawing  supplied  by 
the  Owner's  architect.  A  detailed  description  of  the  design 
features  is  also  presented  in  Section  1.2,  paragraph  a,  and 
pertinent  data  relative  to  the  structure  is  presented  in 
Section  1.3. 


2.2  Construction. 

Details  of  construction  are  presented  in  Section 
1.2,  paragraph  g.  Construction  records  used  for  the  review  of 
this  project  were  included  in  DER  files  located  in  Harrisburg, 
Pennsylvania. 


2.3  Operational  Data. 


There  are  no  operational  records  maintained.  No 
water  level  measurements  or  rainfall  records  are  maintained 
within  this  watershed. 


2.4  Evaluation. 

a.  Availability.  All  engineering  data  evaluated  and 
reproduced  for  this  report  were  provided  by  DER  and  supple¬ 
mented  by  the  Owner's  representative  or  architect. 
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b.  Adequacy .  Data  included  in  State  files  are  consid¬ 
ered  adequate  to  evaluate  the  dam  and  appurtenant  structures. 

c.  Validity.  There  is  no  reason  to  question  the 
validity  of  this  data. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Findings. 

a.  General.  Observations  and  comments  of  the  field 
inspection  team  are  contained  in  the  checklist  enclosed  herein 
as  Appendix  A,  and  are  summarized  and  evaluated  as  follows. 
In  general/  the  dam  and  its  appurtenant  structures  are 
considered  to  be  in  good  condition. 

b.  Dam.  During  the  visual  inspection,  there  were  no 
indications  of  distortion  in  alignment  or  grade  that  would  be 
indicative  of  movement  of  the  embankment  or  foundation. 
Vegetative  cover  on  the  embankment  is  considered  in  good 
condition,  with  the  exception  of  the  crest  near  the  left 
abutment  and  in  the  area  of  new  construction  on  the  left 
abutment,  as  shown  in  Photographs  No.  5  and  No.  6.  It  appears 
that  the  crest  was  raised  slightly  in  the  vicinity  of  the  left 
abutment,  and  regraded  areas  on  the  left  reservoir  slope  had 
recently  been  seeded.  The  embankment  has  been  damaged  along 
the  shoreline,  either  as  a  result  of  erosion  or  foot  traffic, 
as  shown  in  Photograph  No.  11.  Also,  some  minor  erosion, 
probably  as  a  result  of  foot  traffic,  has  occurred  around  the 
intake  tower,  as  shown  in  Photograph  No.  9.  At  this  time,  the 
amount  of  erosion  is  not  significant. 

The  embankment  crest  is  considered  to  be  in  good 
condition,  except  near  the  left  abutment  where  reseeding  is 
necessary.  The  crest  measures  approximately  12  feet  wide,  and 
the  measured  upstream  and  downstream  slopes  were  4.7H:lV  and 
3.2HslV,  respectively.  The  crest  is  approximately  13  feet 
above  the  downstream  toe,  as  shown  in  Photograph  No.  8,  and 
about  27  feet  above  the  upstream  toe  of  the  impervious 
embankment.  The  horizontal  alignment  was  checked  and  found  to 
be  satisfactory.  The  vertical  alignment  was  checked  and  was 
found  to  range  from  a  low  of  141.9  to  a  high  of  143.1.  See 
Plate  3,  Appendix  E.  At  the  time  of  inspection,  grading  for  a 
new  parking  lot  on  the  left  embankment  had  been  done.  The 
storm  inlet  was  about  five  feet  below  the  top  of  the  dam. 

Junctions  between  the  embankment  and  abutment  are 
judged  to  be  in  good  condition,  with  no  excessive  erosion  or 
deterioration.  it  is  noted  that  the  soils  around  the 
reservoir  area  do  not  appear  to  be  erosion  resistant.  A  large 
gully  has  formed  at  the  outlet  of  the  storm  sewer  from  the 
mall,  as  shown  in  photograph  No.  12.  Reportedly,  the  end 
section  of  the  storm  sewer  was  replaced  after  it  had  fallen 
off  because  of  the  loss  of  support  from  the  soils  being  washed 
away  from  under  it.  Gullies  ranging  from  a  foot  to  more  than 
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three  feet  deep  have  also  formed  at  the  upper  end  of  the 
reservoir  as  a  result  of  surface  water  runoff. 


There  was  no  seepage  observed,  although  it  is  to  be 
noted  that  the  maximum  water  depth  in  the  reservoir  is  only 
five  feet.  The  normal  pool  level  is  about  nine  feet  below  the 
downstream  toe  of  the  dam;  thus,  no  seepage  would  be  expected. 

A  large,  small  animal  hole  was  noted  in  the 
reservoir  side  slope,  as  shown  in  Photograph  No.  13.  While 
the  burrow  has  no  effect  on  the  stability  of  the  structure  at 
this  location,  the  embankment  should  be  inspected  periodically 
to  insure  that  animals  do  not  burrow  into  it. 

A  visit  to  the  dam  in  January  1980  revealed  the 
recent  planting  of  about  60  eight  to  ten  foot  high  trees  on 
the  upstream  slope  of  the  embankment.  These  should  be 
removed . 


c.  Appurtenant  Structures. 

1.  Spillway.  As  shown  on  Photograph  No.  1,  the 
intake  tower  is  located  within  the  upstream  slope  at  the 
shoreline.  The  exposed  portions  of  the  exterior  and  interior 
of  the  tower  were  inspected  and  evaluated  to  be  in  good 
condition  with  no  signs  of  excessive  concrete  deterioration, 
spalling  or  other  structural  deficiencies  or  defects.  Minor 
honeycombing  of  the  concrete  was  observed  and  the  forms 
apparently  deflected  during  construction,  as  shown  in  Photo¬ 
graph  No.  10.  The  pond  drain  sluice  gate  is  located  on  the 
inside  of  the  tower  and  seats  completely.  The  interior  of  the 
discharge  conduit  was  inspected  and  found  to  be  in  good 
condition,  with  some  slight  leaks  through  the  top  and  sides 
and  leachate  stalactites. 

The  exposed  portions  of  the  transition  structure  at 
the  end  of  the  conduit  were  inspected  and  found  to  be  in 
generally  good  condition.  The  joints  between  the  head  wall 
and  wing  walls  have  opened  and  should  be  sealed. 

d.  Reservoir.  At  the  time  of  the  inspection,  the  pond 
was  at  the  normal  pool  elevation,  the  level  of  the  orifices  in 
the  intake  tower.  The  reservoir  slopes  are  fairly  well 
vegetated  to  the  water's  edge,  and  very  little  debris  was 
noted.  Because  of  the  gullying  at  the  upper  end  of  the 
reservoir,  sediment  was  noted  at  the  upper  end  of  the 
reservoir.  This  should  have  little  effect  on  flood  storage 
capacity.  At  the  time  of  the  inspection,  it  was  noted  that 
the  configuration  at  the  upper  end  of  the  reservoir  appeared 
different  than  the  design  drawings.  This  was  confirmed  by  the 
grading  plan  developed  for  the  Sesame  Street  project. 


e.  Downstream  Channel.  As  shown  in  the  overview  and 
Photograph  No.  2,  immediately  downstream  o£  the  structure  is  a 
shopping  area  called  Lincoln  Plaza.  The  851  foot  long 
discharge  conduit  passes  under  this  shopping  area  and  dis¬ 
charges  under  U.S.  Route  1,  as  shown  in  Photograph  No.  4. 
Immediately  below  U.S.  Route  1,  the  eight  foot  wide  Queen  Anne 
Creek  meanders  through  a  lightly  wooded  floodplain  with  heavy 
underbrush.  In  the  next  four  miles.  Queen  Anne  Creek  passes 
through  several  residential  areas  before  entering  Mill  Creek. 
In  the  event  of  failure,  excessive  property  damage  and 
possible  loss  of  life  is  likely,  justifying  a  "High"  hazard 
classification. 


3.2  Evaluation. 

Inspection  of  the  dam  and  appurtenant  facilities 
disclosed  no  evidence  of  apparent  past  or  present  movement 
that  would  indicate  existing  instability  of  the  dam  or 
spillway  system.  The  spillway,  including  the  interior  of  the 
discharge  conduit,  was  inspected  and  found  to  be  in  good 
condition.  Although  some  erosion  and  foot  traffic  damage  has 
occurred  to  the  embankment,  the  item  of  major  concern  is  the 
new  construction  at  the  left  abutment.  After  construction  is 
completed,  the  area  should  be  carefully  surveyed  to  insure 
that  a  crest  elevation  of  at  least  142  is  maintained. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures. 

Operation  of  the  dam  does  not  require  a  dam  tender. 
Under  normal  conditions,  flow  discharges  through  the  orifices 
in  the  intake  tower  and  through  the  eight  foot  square 
discharge  conduit  under  the  shopping  area.  Excess  water  is 
stored  up  to  elevation  138.0  and  then  discharged  over  the  top 
of  the  tower. 


4.2  Maintenance  of  the  Dam. 

The  dam  is  maintained  by  the  Oxford  Valley  Mall 
maintenance  personnel.  The  dam  is  visually  inspected  after 
every  heavy  rainfall. 


4 . 3  Maintenance  of  Operating  Facilities. 

Maintenance  of  these  facilities  includes  cleaning 
debris  from  the  trash  rack  and  occasional  operation  of  the 
sluice  gate. 


4.4  Warning  Systems  In  Effect. 

There  is  no  written  warning  system  in  effect.  The 
Owner's  representative  indicated  that  in  the  event  a  problem 
developed,  they  would  notify  the  local  police  and  the  Mall 
security  office. 


4.5  Evaluation. 

It  is  judged  that  the  current  operating  procedure, 
which  does  not  require  a  dam  tender,  is  a  realistic  means  of 
operating  the  relatively  simple  control  facilities  of  Oxford 
Valley  Mall  Dam. 

In  conclusion,  it  is  noted  that  formal  operational, 
maintenance  and  warning  procedures  should  be  developed  and 
implemented  as  soon  as  practical.  It  should  be  noted  that 
these  procedures  should  include  an  inspection  checklist,  which 
would  include  a  listing  of  items  to  be  checked  during  each 
inspection  and  repaired  as  necessary  to  insure  proper  perfor¬ 
mance  of  the  structure. 


SECTION  5 

HYDRO LOGY/HYDRAULICS 


5.1  Evaluation  of  Features. 

a.  Design  Data.  As  shown  on  Plate  1,  Appendix  E,  the 
watershed  is  irregularly  shaped,  having  a  long  dimension  of 
1.9  miles  and  a  short  dimension  ranging  from  0.4  to  0.8  mile, 
with  a  total  drainage  area  of  approximately  0.97  square  mile. 
Elevations  within  the  watershed  range  from  about  210  in  the 
upper  reaches  to  120  at  the  normal  pool  elevation.  About  30 
percent  of  the  watershed  is  developed  with  the  mall  and 
shopping  center.  Other  development  is  limited,  but  can  be 
expected  to  continue. 

The  original  design  information  available  for  re¬ 
view  from  the  Department  of  Environmental  Resources'  files 
included  a  hydrology  study  composed  of  17  pages  of  computer 
printout  and  hydraulic  and  revised  hydraulic  designs.  The 
structure  was  designed  to  store  the  runoff  volume  from  a  100 
year,  48  hour  storm  between  the  orifices  at  elevation  120.0 
and  the  top  of  the  intake  tower  at  elevation  138.0.  The 
spillway  capacity,  neglecting  flow  through  the  orifices,  with 
the  reservoir  level  at  the  top  of  the  dam  was  designed  to  be 
equal  to  the  Department  of  Forests  and  Waters'  "C"  curve 
value,  1,540  cfs. 

In  accordance  with  criteria  established  by  Federal 
(OCE)  Guidelines,  the  selected  spillway  design  flood  for  this 
"Small"  size  dam  and  "High"  hazard  classification  is  one-half 
the  Probable  Maximum  Flood  ( PMF ) . 

b.  Experience  Data.  There  are  no  records  of  reservoir 
levels  or  rainfalls  kept  for  this  dam.  There  are  no  estimates 
or  records  of  previous  high  water  levels. 

c.  Visual  Observations.  On  the  date  of  the  inspection, 
the  only  condition  observed  that  might  indicate  a  possible 
reduction  in  spillway  capacity  is  the  possible  lowering  of  the 
elevation  of  the  dam  crest  as  a  result  of  the  new  construction 
at  the  left  abutment.  Observations  regarding  the  condition  of 
the  downstream  channel,  spillway  and  reservoir  are  located  in 
Appendix  A  and  are  discussed  in  greater  detail  in  Section  3. 

d.  Overtopping  Potential.  The  original  hydrology 
study  included  a  determination  of  the  probable  maximum  inflow 
hydrograph  based  on  the  Soil  Conservation  Service's  (SCS) 
methods.  A  copy  of  this  hydrograph  is  included  in  Appendix  D. 
Because  no  flood  routing  was  available  and  because  of  the 
difference  in  the  rainfall  distribution  pattern  between  the 
SCS  method  and  the  criteria  established  for  this  Phase  I 
investigation,  the  overtopping  potential  of  this  dam  was 
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estimated  using  the  HEC-1,  Dam  Safety  Version,  computer 
program.  A  brief  description  of  the  program  is  also  included 
in  Appendix  D.  The  original  hydraulic  calculations  were 
reviewed  and  found  to  be  adequate.  As  noted  in  Section  3,  the 
reservoir  surface  area  at  normal  pool  is  somewhat  smaller  than 
the  design  value.  The  capacity  of  the  reservoir  was  estimated 
from  existing  conditions  and  was  not  found  to  differ  apprecia¬ 
bly  from  the  design  values. 

Calculations  for  this  investigation  essentially 
confirm  the  spillway  evaluation  with  an  estimated  discharge  of 
about  1,610  cfs  at  the  design  high  water  elevation  at  the  top 
of  the  dam.  The  HEC-1  program  computed  50  percent  of  the  PMF 
inflow  to  be  about  1,870  cfs.  The  spillway  can  discharge 
about  0.46  PMF  without  overtopping  the  embankment,  thus  the 
spillway  capacity  is  judged  "Inadequate".  The  areas  where  the 
reservoir  first  overflows  are  over  the  abutments  where  the  top 
width  is  much  wider  than  12  feet.  It  was  assumed  that  the 
maximum  section  could  withstand  overtopping  of  less  than  one 
foot  for  one  hour  or  less.  Based  on  the  assumed  failure 
criteria,  the  0.5  PMF  overtops  the  embankment,  but  it  is 
assessed  not  to  cause  failure.  Therefore,  the  spillway  is  not 
judged  "Seriously  Inadequate". 

e.  Downstream  Conditions.  As  noted  in  Section  3,  the 
first  downstream  damage  center,  Lincoln  Plaza,  is  located  over 
the  discharge  conduit.  Therefore,  Lincoln  Plaza  can  be 
damaged  only  in  the  event  the  embankment  is  overtopped  or 
fails.  Discharge  from  the  conduit  flows  through  several 
residential  areas  before  entering  Mill  Creek,  four  miles 
downstream.  In  the  event  of  failure  during  an  extreme  event, 
excessive  property  damage  and  possible  loss  of  life  is  likely, 
justifying  a  "High"  hazard  classification. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability. 

a.  Visual  Observations.  Visual  observations  detected 
no  evidenci  of  existing  or  pending  embankment  or  spillway 
instability.  Upstream  and  downstream  slopes  of  the  embankment 
appear  to  be  stable  and  in  generally  good  condition  prior  to 
planting  of  the  trees  noted  in  Section  3.  The  upstream  slope 
has  suffered  erosion  or  deunage  from  foot  traffic  around  the 
intake  tower  and  along  the  waterline,  which  at  the  present 
time  is  not  critical. 

b.  Design  and  Construction  Data.  A  stability  analysis 
of  the  maximum  section  was  performed  by  Pickering,  Corts  & 
Summerson,  Inc.  The  analysis  considered  an  embankment  27  feet 
in  height,  both  upstream  and  downstream,  with  4H:lV  side 
slopes.  The  upstream  slope  was  analyzed  for  full  rapid 
drawdown  and  the  downstream  slope  for  steady  seepage.  The 
pond  level  in  both  cases  was  assumed  to  be  the  top  of  the  dam, 
elevation  142.0. 

The  soil  strength  parameters  were  based  on  one 
consolidated  drained  triaxial  compression  test  series  per¬ 
formed  by  Site  Engineers,  Inc.  The  data  indicate  that  the 
test  was  performed  on  "remolded*  on-site  sandy  silt/silty  sand 
soil.  The  results  were  a  relatively  high  angle  of  friction  of 
34  degrees  and  cohesion  of  1,200  pounds  per  square  foot.  The 
degree  of  compaction  for  the  test  specimens  was  not  given. 
Construction  specifications  required  a  field  degree  of  compac¬ 
tion  of  98  percent  of  Standard  Proctor  dry  density,  ASTM  D 
698. 


The  method  of  stability  analysis  was  a  simplified 
sliding  wedge  analysis  presented  in  Engineering  For  Dams, 
Volume  III,  by  Creager,  Justin  &  Rinds.  The  computed  upstream 
factor  of  safety  was  7.10,  and  the  downstream  factor  of  safety 
was  9.17. 


Had  a  more  rigorous  method  of  stability  analysis 
been  performed,  such  as  the  Swedish  Circle  Method,  the 
computed  factors  of  safety  would  have  been  lower,  but  it  is 
concluded  that  they  would  still  be  acceptable.  Documentation 
concerning  in-place  density  test  results  was  not  available  for 
review.  An  inspection  report  by  DER  indicated  that  "several 
inspections  at  this  site  have  disclosed  some  poor  construction 
practices,  especially  in  the  placement  and  compaction  of  fill 
material."  Therefore,  it  is  possible  that  the  actual  soil 
strength  is  considerably  less  than  the  basis  for  design. 
However,  since  the  downstream  height  of  the  embankment  is  only 
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about  13  feet  and  since  the  constructed  slopes  are  relatively 
flat,  it  is  concluded  that  overall  the  stability  of  the 
embankment  is  adequate. 

c.  Operating  Records.  There  are  no  operational  records 
for  this  structure. 

d.  Post-Construction  Changes.  There  are  no  reports, 
nor  is  there  any  evidence,  that  modifications  were  made  to 
this  dam  that  would  affect  the  stability  of  the  embankment. 
The  new  construction  at  the  left  embankment  may  affect  the 
possibility  of  the  structure  being  overtopped. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic 
Zone  1.  Normally  it  can  be  considered  that  if  a  dam  in  this 
zone  is  stable  under  static  loading  conditions,  it  can  be 
assumed  safe  for  any  expected  earthquake  conditions.  As  the 
static  stability  analysis  is  considered  adequate,  it  can  be 
assumed  that  the  seismic  stability  requirements  are  satisfied. 


SECTION  7 

ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment. 

a.  Evaluation.  Visual  inspection  and  review  of  design 
and  construction  documentation  indicate  that  the  dam,  founda¬ 
tion  and  spillway  structure  of  Oxford  Valley  Mall  Dam  are  in 
good  condition.  The  hydrologic  and  hydraulic  computations 
presented  in  Appendix  D  indicate  that  the  structure  will  pass 
about  46  percent  of  the  Probable  Maximum  Flood  (PMF),  less 
than  one-half  of  the  PMF,  without  overtopping.  It  is  assessed 
that  the  embankment  would  probably  withstand  overtopping  for  a 
limited  period;  therefore,  the  spillway  system  of  this 
structure  is  considered  to  be  "Inadequate"  but  not  "Seriously 
Inadequate".  In  the  event  that  the  dam  failed  rapidly  at  full 
pool,  extreme  property  damage  and  possible  loss  of  life  would 
be  expected,  thus  justifying  the  "High"  hazard  classification. 

b.  Adequacy  of  Information.  Information  available 
from  DER  files  and  the  visual  inspection  is  sufficiently 
adequate  to  evaluate  the  structural  and  hydraulic  aspects  of 
the  dam  and  spillway. 

c.  Urgency.  It  is  recommended  that  the  measures 
presented  in  Section  7.2  be  implemented  as  specified. 


7.2  Remedial  Measures. 


a.  Facilities.  It  is  recommended  that  the  following 
measures  be  implemented  immediately. 

1.  A  detailed  survey  should  be  performed  at  the  site  of 
the  new  construction  to  insure  that  there  are  no  low 
spots  which  would  reduce  the  maximum  possible  level 
of  the  reservoir. 

2.  The  recently  planted  trees  on  the  upstream  embank¬ 
ment  slope  should  be  removed  and  the  embankment 
restored  to  its  original  condition. 

The  following  should  be  performed  as  soon  as  practical. 

1.  The  crest  should  be  reseeded. 

2.  The  open  joints  of  the  transition  section  should  be 
sealed. 

3.  A  study  should  be  made  by  a  registered  professional 
engineer  experienced  in  the  design  of  dams  to 
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determine  the  best  method  of  increasing  the  spillway 
capacity  to  meet  current  hydrologic/hydraulic  cri¬ 
teria. 

b.  Operation  and  Maintenance  Procedures.  Because  of 
the  location  of  the  dam  and  the  potential  for  heavy  property 
damage  and  possible  loss  of  life  in  the  event  of  failure,  a 
formal  procedure  of  observation  and  warning  during  periods  of 
high  precipitation  should  be  developed  and  implemented.  This 
procedure  should  include  a  method  of  warning  downstream 
residents  and  businesses  if  high  flows  are  expected  and 
provisions  for  evacuating  these  people  in  the  event  of  an 
emergency.  In  addition,  an  operation  and  maintenance  proce¬ 
dure  should  also  be  developed  to  insure  that  all  pertinent 
items  are  carefuly  inspected  on  a  regular  basis  and  maintained 
in  the  best  possible  condition. 
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CONSTRAINTS  j 

DISCHARGE  RATINGS  See  Appendix  D 

RAINFAIL/RESERVOIR  RECORDS  Records  are  not  maintained  in  this  watershed 
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DOWNSTREAM  TOE  OF  EMBANKMENT 


STORM  SEWER  OUTLET  INTO  THE 
RESERVOIR.  THE  PIPE  IS  66 
INCHES  BY  72  INCHES. 


SMALL  ANIMAL  HOLE  IN  RESERVOIR  SLOPE. 
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OXFORD  VALLEY  MALL  DAM 

CHECK  LIST 

HYDROLOGIC  ANO  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  About  30%  developed  with  mall,  little  other 

deve Lopment. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  120  feet  (Z4±  acre  feet) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  141.9  feet  (308±  acre- feet) 

ELEVATION  MAXIMUM  DESIGN  POOL:  142  feet  design  top  of  dam. _ 

ELEVATION  TOP  DAM:  _ 141.9  feet. _ 

SPILLWAY 


a. 

Elevation 

N/A 

b. 

Type 

N/A 

c. 

Width 

N/A 

d. 

Length 

N/A 

e. 

Location  Spillover 

N/A 

f. 

Number  and  Type  of  Gates  N^A 

OUTLET  WORKS: 


a.  Type  Reinforced  concrete  two  stage  octagonal  drop  inlet  and  8  ft.x  8  ft. 

discharge  'conduit'. 

b.  Location  Tower  at  upstream  toe. _ _ 

c.  Entrance  inverts  Orfices ,  120  feet;  top,  138  feet. _ 

d.  Exit  inverts  _ 104.22  feet  (850  feet  downstream). _ 

e.  Emergency  draindown  facilities  30-inch  pond  drain  at  US  feet. _ 

HYDROMETEOROLOGICAL  GAGES: 


a .  Type _ Rone. 

b.  Location _ N^A 

c.  Records  _ N//A 

MAXIMUM  NON-DAMAGING  DISCHARGE: 


Not  determined. 


OXFORD  VALLEY  MALL  DAM 

HYDROLOGIC  AND  HYDRAULIC  Sheet  2  of  13 

BASE  DATA 


DRAINAGE  AREA:*1) 

0.97  mile 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP) 

FOR  10  SO.  MILES  IN  24  HOURS:*2)  23.5  inches 

ADJUSTMENT  FACTORS  FOR  DRAINAGE  AREA  (X)/3) 

Zone 

6 

6  Hours 

113  percent. 

12  Hours 

123  percent. 

24  Hours 

132  percent. 

48  Hours 

142  percent. 

SNYDER  HYDROGRAPH  PARAMETERS: 

Zone 

s 

Cp,  Ct 

0.81,  1.50 

L(5) 

1.54 

Lea  (6) 

0.43 

tp»Ct  (L-Lca)0*3 4 5 6 7 

1.33 

SPILLWAY  CAPACITY  AT  MAXIMUM 

WATER  LEVEL (7)  1558  cfs 

(1)  Measured  from  USGS  maps. 

(2)  Hydrometerologlcal  Report  No.  33,  Figure  1. 

(3)  Hydrometerological  Report  No.  33,  Figure  2. 

(4)  Information  received  from  Corps  of  Engineers,  Baltimore  District. 

(5)  Length. of  longest  water  course  from  outlet  to  basin  divide,  measured 

from  USGS  maps. 

(6)  Length  of  water  course  from  outlet  to  point  opposite  the  centroid  of 

drainage  area,  (see  Plate  1,  Appendix  E)  measured  from  USGS  maps. 

(7)  See  Sheet  5, 11  of  this  Appendix. 
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HEC-1 ,  REVISED 
FLOOD  ftYBROflRAM"  PACKAGE 


The  original  "Flood  Hydrograph  Package”  (HEC-1), 
developed  by  the  Hydrologic  Engineering  Center,  Corps  of 
Engineers,  has  been  modified  for  use  under  the  National  Dam 
Inspection  Program.  The  "Flood  Hydrograph  Package  (HEC-1) , 
Dam  Safety  Version",  hereinafter  referred  to  as,  HEC-1,  Rev., 
has  been  modified  to  require  less  detailed  input  and  to 
include  a  dam  breach  analysis.  The  required  input  is  obtained 
from  the  field  inspection  of  a  dam,  any  available  design/eval¬ 
uation  data,  relatively  simple  hydraulic  calculations,  or 
information  from  the  USGS  Quandr angle  maps.  The  input  format 
is  flexible  in  order  to  reflect  any  unique  characteristics  of 
an  individual  dam. 

HEC-1,  Rev.  computes  a  reservoir  inflow  hydrograph 
based  on  individual  watershed  characteristics  such  as:  area, 
percentage  of  impervious  surface  area,  watershed  shape,  and 
hydrograph  characteristics  determined  from  regional  correla¬ 
tion  studies  by  the  Corps  of  Engineers,  Baltimore  District. 
The  inflow  is  routed  through  the  reservoir  using  spillway 
discharge  data  obtained  from  the  field  inspection  or  design 
data.  Flood  storage  capacity  is  determined  from  USGS  maps  or 
design  information  and  verified  by  the  field  inspection.  In 
the  event  a  spillway  cannot  discharge  0.5  PMF  without 
overtopping  and  failure  of  the  dam,  downstream  channel 
characteristics  obtained  from  the  field  inspection  and  USGS 
maps  are  inputed  and  flows  are  routed  downstream  to  the  damage 
center  and  a  dam  breach  analysis  is  performed. 

Included  in  this  Appendix  are  the  HEC-1,  Rev. 
pertinent  input  values  and  a  summary  print-out  tables. 
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PLATE  6 


appendix 


SITE  GEOLOGY 
OXFORD  VALLEY  MALL  DAM 


The  Oxford  Valley  Mall  Dam  is  located  in  the  Piedmont 
Uplands  Section  of  the  Piedmont  Physiographic  Province.  This 
region  is  bordered  by  the  Triassic  Lowlands  Section  immediately 
to  the  northwest  and  by  the  Coastal  Plain  Pnysiographic  Pro¬ 
vince  immediately  to  the  southeast.  As  shown  in  Plate  F-l, 
the  dam  is  situated  approximately  midway  within  a  2,000  foot 
wide  northeast-southwest  trending  belt  of  Chickies  Quartzite. 
This  early  Cambrian  age  formation  consists  of  light  gray,  hard 
quartzite  and  quartz  schist.  Information  contained  in  State 
files  describes  the  bedrock  as  either  decomposed  mica  schist 
or  sandy  mica  schist  being  encountered  generally  from  5  to  10 
feet  in  borings.  No  bedrock  exposures  were  observed  during 
the  field  inspection.  The  strike  of  bedding  would  be  expected 
to  be  to  the  northeast  with  varying  dip.  A  regional  northeast 
striking  fault  passes  within  1,000  feet  to  the  southeast  of  the 
dam. 


